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Abstract

Effects of electric-field-induced lattice distortion on the polarization and strain were investigated in
Pb(Mg, ;Nb,;)O, relaxor ferroelectric ceramics in the temperature range of —50°C~90°C. The ratio of
residual strain and polarization (S,/P,) rarely depends on the temperature. However, the ratio of the
electric field induced strain and polarization (Sygucca/Pinaucca) inCTeases as the temperature decreases
below phase transition temperature. To explain these experimental results, a simple rigid ion model
concentrating on only BOg octahedron was suggested.
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Fig. 1. Sawyer-Tower circuit and strain measurement system.
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Fig. 2. Temperature dependence of the dielectric pro-
perties in 0.9PMIN-0.1PT.
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Fig. 3. Plots of polarization and strain in 0.9PMN-0.1PT at selected temperatures. Remanent polarization
(P,), peak polarization (P,,), remanent strain (S,) and peak strain (S, under the electric field of 1.5kV/

mm were shown.



A2 1%, 2001 3 A A A DA A7V b Axpe TG A EA Y AU 17

30
—e—P
— 25 - O\ —O—P .
= L / ol
9 o N
(_:)L 20 O/ O
c
C 15+-e—e \
T | \. 0,
N
g 10| \
¥sl | o}
* 5 \ \0
0 P U BT | 1 ?$0\|\= | o I

60 40 20 0 20 40 60 80 100
Temperature (°C)

Fig. 4. Temperature dependence of the remament
polarization (P,) and the peak polarization (P,
under the electric field of 1.5 kV/mm in 0.9PMN-
0.1PT (T ,=40°C).
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Fig. 5. Temperature dependence of the remanent
strain (S,) and the peak strain (S,,) under the elec-
tric field of 1.5 kV/mm in 0.9PMN-0.1PT (T_=40°C).
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Fig. 7. Temperature dependence of the S/P, and
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